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Basic Helix-Loop-Helix (bHLH) transcription factors play a cen- 46 tral role in cell fate and differentiation in a wide variety of tissues, 47 often by acting as master regulators coordinating expression of 48 multiple downstream targets [1] . Tissue-specific class II bHLH pro- 49 teins contain a DNA-binding basic domain, followed by two a-heli-50 ces separated by a loop, and flanked either side by regions of poorly 51 defined structure [2] . Structure and function studies have shown 52 that these transcriptional regulators act as heterodimers with the 53 ubiquitously expressed class I bHLH E2A gene products E12 or 54 E47; the Helix-Loop-Helix (HLH) domain mediates heterodimerisa-55 tion whilst the basic region binds to a consensus E-box DNA motif 56 in the promoter region of target genes [3, 4] . 57 One member of this family, Neurogenin 2 (Ngn2), acts as a mas- 58 ter regulator of neurogenesis in regions of the central nervous sys-59 tem [5] . Ngn2 is essential for neuronal differentiation during 60 primary neurogenesis in the Xenopus frog embryo [6] and induc-61 tion of ectopic neurons in Xenopus by Ngn2 has been widely used 62 to study Ngn2 function [7] [8] [9] . Differentiation of these primary neu-63 rons also absolutely requires activity of an additional related bHLH 64 transcription factor, NeuroD [10] . In Xenopus, it has been shown 65 that Ngn2 both upregulates NeuroD expression in a unidirectional 66 cascade, and functions in parallel with NeuroD, activating a large 67 number of common target genes required for primary neurogene-68 sis [11] . Yet even with their structural and functional similarities, 69 the half-life of these proteins differs significantly [12] . The basis 70 for this difference and its functional consequences have not been 71 investigated. 72 Transcription factors tend to be highly unstable proteins 73 degraded by the Ubiquitin-Proteasome System (UPS) [13] . To tar-74 get proteins for destruction, Ubiquitin (Ub) is activated and cova-75 lently fused to a specific substrate protein at electron-rich sites 76 (usually lysines, reviewed in [14] ). Ubiquitylation can be repeated 77 to build up a chain of at least 4 Ub moieties that then targets the 78 substrate to the 26S proteasome [15] which adjust in response to intrinsic and extrinsic controls. 83 We have previously shown that Ngn2 is rapidly degraded by the 84 UPS, whereas NeuroD is stable under similar conditions [12] . 85 Unusually, this rapid degradation of Ngn2 is brought about by both 86 canonical ubiquitylation on lysine residues, and non-canonical 87 ubiquitylation on cysteines, serines and threonines [17, 18] (Fig. 2B, C) . half the stability of the wild type NeuroD (Fig. 3B, C) . Hence, the Xath3 (Fig. 4C) the N-and C-termini may be natively unstructured [25] . In such 391 cases, conformation may be acquired by DNA-and protein part- Proteins from similar families are often assumed to have similar 395 folding mechanisms [26] , similar regulation of degradation 396 [12, 17, 18, 27] , and/or similar control of transcriptional activity. 397 However, as we show here, the regulation of proteins within clo-398 sely related families can differ substantially and extrapolation 399 between family members is unwise. It will be important to now 400 understand how differences in protein behaviour and activity con-401 tribute to their differing roles in neurogenic determination and dif-402 ferentiation [6] . 
